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(54) UGHT EMITTING DEVICE. DRIVING METHOD THEREFOR. UQUID CRYSTAL DISPLAY DEVICE. AND ELECTRONIC 
EQUIPMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To reduce flickering of a picture by controlling a frequency 
of temporary decrease in brightness of light emitting elements caused by simultaneous 
change from the non-light emitting state to the light emitting state of the light emitting 
elements of a plurality of pixels. 

SOLUTION: Each pixel is provided with a storage means such as memory, and all bits 
digital video signal are written in the storage means at the beginning of a frame period. 
Then, a control means is arranged for calculating a period (light emitting period) in 
which the light emitting elements emit light during the frame period, based on the digital 
video signals written in the storage means, and making a current flow through the light 
emitting elements for the light emitting period. The above arrangement makes it 
possible to let the light emitting elements continuously emit light only for a specified 
period. 
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[0 0 5 9 ] 5 6^csiiiig«, ^y^^^m^^ 1 0 9 
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oro^^o ^^T-Sgttgp 1 0 9 7=i;^^;n:r7^:ffi 

[0 06 0] »lX-< -^^>^fflTFT 1 0 l^l--! 

0 i_4(Dy- ^n-eti^'--hft-^,=®G j_ 
i-^G j_4(D-en^ti^Si^stiru^€>c o^o. n 

1 x-r-^^>^fflTFT 1 0 i_ioDy- hmffi^y- 

hft^S^G j_l^, HI •>^>yfflTFT 1 0 1 

10 _2<Dy-- hm@«y-hfi-^^G j_2cc. Hix-r 

^;»^>:5^fflTFT I 0 1 _3<Dy- h^Jjy- hff-^ 
i^Gj_3(C. mi^-^ v^ly^mTFT I 0 1_4(D 

y-hm®«y-Ki-^«Gj_4cc. -en-etises^ 

[0 06 1] ±fcmi:^^ 7^>yMTFT 1 0 1_1 
--1 0 l_40y-X«iiS<t FU'-r>^^^i. -T^^iV 

-xfi^MSifc. «>5— :;^f3:0i ^^y 1 0 2_i 

1 0 2_4<DAt}^^(fC^tl^timm^tlXl>^^ 

0. mi:^^ -j^ly^mTFT 1 0 1_1CDV-X^J^ 

^53:H 1 ^ ^ 1 0 2 _ 1 (DA:*7ffiT-5Cg!M^ tirci 
5o ^:^c. HI X>< ':.^>^fflTFT 1 0 1_2CDV- 

fe^-:S'«Hl 1 0 2_2CDA*S^CCSJ^3n 

ri^^-Bo ^/c. HI X-Y :ir5^>>/^TFT 1 0 1_3© 

tc. ^ — :^«H 1 ^ -=6 1; 1 0 2 _ 3 (7>A:tFSB^tcgM 
^nrc^^o o^j;). HI x-f y ^>^ffiTFT 1 0 1 

30 ^SiiC. fe^-^«Hl 1 0 2_4<DA:^?^^ 

[0 06 2] H2X-< -i^^^i/fflTFT 1 0 3__1'-1 
03_4(Dy-h^». ^-^^<t#jSLAT j CCSgS 

[0 06 3] ^/c. m2X^ y^:^{/mTFT I 0 3_ 
l-I 0 3_4<Dy-XSI«<i: FU-r>^i|?«. 
HI -^-^r'J 1 0 2_1--1 0 2_4(Dmt}^l^(fCmm^ 

nr^fesD. *>^— >3«H2^'=e»; 1 0 4_i--i 04_ 
4(DA;^ssw-en-e'tijfigi3nTii^, o^o. H2 

40 y^l^ifrnTFT 1 0 3_1 CDy-XMi^i KU-Y 

>^«c«. -7?«H 1 -^-t y 1 0 2_ 1 <Datjmj^(^m 
j^snr:teO. ^i^— :&{3:H2^^y 1 0 4_ioA:^? 

^fflTFT I 0 3_2COy-X^i|S<?: h'\y^>mm\t. 

-yfi,tm 1 1 0 2_2cDtB:tj^^^cm$nrfc 
0. 4>^— :S'«H2^^y 1 0 4_2(5[>A:^^ffi-T-&c^n 

1 0 3_3<Dy-XMiac!: KU-O^^^. —^fUmi 

^^vio2_3(omtfm^(>cmmstixisKi. «>^- 
50 :^«H 2y-tyi04_3 (3DA:t»ffl^Jc^n-ensM § 
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(Dv-y^mmt h'iy^^mtmt. -mtmi^^v i o 

[0 0 64] ^^^^lEIllSSl 0 9tC5i. ^ty^Jlt^v^ 
^J3m^ ( i n l-i n4) f)m^^ htiX^K^ . m2^ 

* u 1 0 4_ 1 - 1 0 4_4(omtim^t-n—vmm 

[0 06 5] mcM^mmSil 0 9(DUi:t?S^ ( o u 10 

t ) -gsssisrjaifflT F T 1 0 7 h 

[0 0 6 6] J^^4b\ 1 0 8 53:. ^@<h. m& 

TFT 1 0 7{ip^i'4^;l/^TFTr^-^Ci7&^M^ U 
fflTFT 1 0 7\tttt^'^^JmTFTX^^Cti)m^ 20 

[0 06 7] :$:^^(D^^?a(Dit^. SH^^^^WT^ 

(om^.^^^B^bi\ ^^xM\^mmicmmx^^ct 

5&^W^ L < . ^<Z)ia^«mg£§ijaifflT F T 1 0 7 n ^ 
•^^:^;^MTFT'C^-5C<^:;€^sa^blv. L/3&>U*^H^« 30 

m^\t,'m.mMmmT FTioit^v 5^ i-^^^umt f tx 
[0 0 6 8] '^x^c:^mn(o^^m<Dnmc-:>i^xwm 

[006 9] m^i^i^mmT a r ta:. mtmm(Dmmu 
(>cm^htixfc±x(om^(Dmi y^ycc. ^t'-^ h 

(:^m^(OBmXlit 1 --4 t'-:^ h ) (Dy't>^)l^\:^v':tm 40 

^j\y\:^y'^mmm-r^m»mm^cmr5{.^x. ^^cmj- 
lEstigp 1 0 9 (tc^i^^x^mmT s t^m^mmr h (o 

mp^\^mmmc^^. f^mMfATh^^\.^xim% 

[0 0 7 0 ] J^T^c:$f&HJ<Z)^^^^(D«jf^CC'^Cir. 

0UC7nL/cil^CC4c5&t-SS*ai^^miTa. 
SBHT s . ^f^^WSP^T b (^a^s-r-S i> 5 > if^Tik D 50 
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[0 07 n^T. S*ii^K8raTa7&5|3fA^;^^ y 

m^^^.^xs^mf3m9i^r^^tit. m.m^^mt^y-h 
mmtmm ^ titer? Tf)^±x :t >^c ^j: ^ c <t ^.^«*-r 

iSG 1 _ 1 «:y- hm®3E>^s^$n/c±T<om ix^-j 

^>yfflTFT 1 0 >&Cfj:^, 

[0 07 2]-eLt:. y-xff^^s I'-sxcD-en-e 

><Dmi^^ y^>^mTFT 1 0 

>^^»; 1 0 2_i<OA;^?«^JcA;f3$n-5o A;^$n;rc 

1 :^ h^<D'ri^^;H^'f:tm#«. Hi pf^y 1 0 2 

r«^$n-5c<h^. :^mmmxmw-^f)^^'tv(icm^ 

[0 0 7 3] ycCC. hm^MG 1 _ 1 or)jl!l?;<>5^T 
n€>o y-- h^-^i^G l_2:^i51!R$n^i. y-hft 

-^G 1 _2 ccy--- bmm^^mm^titc±x(Dm i:^^ 

*:;^>yffiTFT 1 0 I __2i)^^>(fCtj:^, 

[0 074] ^LT. y-:^m'^us l--Sx<D^n^ 

'i'^>yffiTFT 1 0 1_2^/M> 
1 0 2_2{C*5C^-CffiJ^$n^o 

[oo75]-ebr. y- hfi-^j^G i_3, gi_4 

•-h<l-^)SGl_l-Gl_4^W-r-2)iiim (1 
BcOiB^) ©Hl-p^^y 1 0 2_1'-1 0 2_4CC. 4 

[0 07 6] ;XfC, y-hft-§l8G2_l-G2_4;&3 
J!BK:ilfRSn. Wmt,C4\:^vV<07'i>^)V\^f^m^<0 
^\::vVi)^. 2^^>g(D®^(D^l^'=eU 1 0 2_1 

-1 0 2_4(c-en-etiA^?$n^o 

[0 077] -eur. y-hfi-^JfigG3_l~G3_ 
4. Gy_l-Gy_4 4>WC3l!R$n. [5lS^C4 

^StDB^omi-p^-^ey 1 0 2_i — 1 0 2__4cc-^n 
t'7=:tfi^7&^A:^$ti^<hii^o^3:. iii^(DWr^^i 

M^^} <OKt)^^^C y=iy^)\^\:^v' ^im-^^^Xt) ^tl^C 

[0 07 8] ±X(OmM^i6i^^Xr'ty^)iy\::y'tmntfi 
A^^^nSi. #^iZ.^fflPBlTa?&5$^7L. ^»!Ph1T 

[0 07 9] ^3tRIP^Ts;&5^*&$n^<!:. "^v^m^ 



(11) 

«a L A T 1 A T y CCA:^ § ^ 5^M-^^<fc r> 
[0 08 0] ^LXtXtCtx-Dfcmz:^^ v^Zyifmr 

FT 1 0 3_ 1-^1 0 3_4^/^Lr. IS 1 1 0 

2_1'-' 1 0 2_4CC4bairiS^^nrii5 7='y:$?>»H:f 
T'tm^<D&\:i'v hi^^. ^2^^-^'; 1 0 4_1^1 04 
_4(DA:t7«8-T-tcA^?$n^o Jcor. A\^vVo:>y'ty 
^;H^-r:tft-^(DSt:':^ hti. ®2^^yi0 4_l'- 

1 0 4_4cc*>c^r-eti^ti«j*$n-5>o lo 

[0 0 8 1 ] m2^-ty 1 0 4_1~1 0 4_4tC:teC* 

m 0 9i)^mr^x:tfm^ ( i n i-i n4) ^a:^^ 

[0 08 2] ^Lr. ^i:>^)l\:^y':i-mmt. ^WiV \y 

bri^^^o ^S^lgitiasi 0 9r«. xti^ ( i n 

1- i n 4) tf^hKilitifcAlf v hcDf'i^^Jl/fc^f^^ 20 
[008 3]^ Lr. ^RIIfflT s CDraK:fcliT©iJ5^. 

mM^mmu i o 9 oai;^^^ (out) i^hm 

[008 4]^!^. ^mi-WMU 1 0 9 (OKt}^^ 
(i n 1-i n4) (iCKh^ti^mnt. m^7S^ (o 

u t ) tP^hmmmmfiBfi^ti^mmo. 1 y u-asb 30 

[0 08 5] 

[^1] 
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[0 0 8 6] :^^m^ci^^^x^^m^mmu 1 0 9 
[0087] 1 t\tm^. ^2 cc^rtf OHggr 

[0088]. 
[^2] 
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[008 9] m^m^t/^mm>mmT f t i o ? ©y- 
bmmicx^^ti^t. mmmwrnTFTi o 7(j^> 
ifCtj: t) . mmm^mv i (Dmrnnati^m^ i o s © 

^■1 0 stt^-rs. 

[oo9o]^UT. ^HiraTs^iit^T-rsi^^^^e 

«9P^T b ij^mmsm. 0^mrsT bf)imh$tii> 

FTl 0 7«cA:ti3ti!Q:<!5c«J. W5 0 K:^5fe^Tlg«l 

SP 1 0 9 *5 6^^a^nm-^*5^ffiflJt3Pffl T F T 1 0 7 

1 0 7©->'-h^KA^$ni<t. m«E$IJ@|IfflTFT 

1 0 7tt:t7(cfj:-5o ctrj-c, 0 
BOHi^sffifc-^A. en* < ^5: 0 . ^TfesgT- 1 0 8 

[0 0 9 I] ^^mtmrsTbAmTtztiyu-Am 

latesn. isiii©«jf'^A3i|gf3ii5n.&. 

[0 09 2} J^CisS 2 -C«. 1 7U-A»!Pa«:4Jt»-CS 
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SiBJUAi*!, *^§«»c©«JS(c^§n!&t^. 

mtmsiT sifinmLic^ic. ij<:©i 7u-a»ipji©s 

[009 3] -4^^a^<Dm:^Vit. ^m?iiT s i^^ 

^»!raTb©s§©sii^«cj:-,r, ^SE7u-Aijra 

K:tewSiiif^©KiS*5^S-5, l 7 u-A«|Rg{c*jt:f ^ 
10 ^SBP^T s©S3©g!|-&*i:^#<fj:n«J5:.5ai'. S 

[0094] *yt*^l*6©Jg!!8t?«. S^jii^^^SaiBIT a 

i. ^miT s S/c«#N^WiaT b timmic^» 
fci)K mtil^mmr a t . f6:7£»ilSIT s */c{i^^l63l£ 

T-A^^L/rt^-sracc. '>:©7 u-Aft!PQi©iS^itffi* 
wr •ST'i' if ;!/ ef':t<i^©lir 1 'N.©S* ii^&'Ai 

[0095] *^BJ©^SgS-C«, ISii©iIi^®^3fe 

7fe3g^©sieA5ffiT-r ^© ^ c i # -2, , 

[0 09 6] tfcpmmmo^i'ir^fsk, imbxm 

30 [0097] 

mmm] «T«:, :$:^|«©J|JiWcot,iTsftBJ-r€>. 
[0098] (*Sfi09 1 ) 3|s*Jfefiair«. la 1 (c^bfc 
ams&sW^-S. ^^^ig«&85 1 0 9 if lilSS* 

Jfit^-C«. 4 t h©f=yif;H^-r:t(t#K:>ttt&OrCi 

5^sia©iajR©«(S«:oc»T:sii9-r.s*s. Jic^ia© 

[ 0 0 9 9 ] 0 3 «:3fi;:J|Jfe«f!l©S5l^a©iii^©«fiS?r 

#-r. *s?)ffit«-c«, m&i^mmi i o 9 «. si^d 

^SSSPlOSi. ^-i^.VifSISl 0 6iS:*L/TI-^ 

[0 1 0 0 ] -euT. »fe©mK:*jc^r^u;rciS7t;^ 
g£gq 1 0 5 ©m 1 A:^jSS-?K:fflS-rs. ^iRlt^^giJ 

1 0 StCti. 7'y4fJUff';t<l-^©l:^y Ft!ci(5lDS^ 

•3> 1^2 1 0 4_1~1 0 4_4©ffi:;3ffi^*S. 
so ^M#*fiRSI5 1 0 5 *i#T S 4 o©ir 1 A^^^CC— 
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CO 1 0 1 ] ^fcmmmmfiC:^i.>x9jki^tc^itm^m 
ib§i5 1 0 9 (Dm:h^^iit. :^mmv{tm^sm^^^ 

mtfiQ'f-^tt. mms^mmT f t i o ? oy- hmm^m 

[0102] tj^^^mmi 0 ei^iitr'i^^)\y\::r'tm 
CO 1 0 3]^:mimx{t. 02^^'; 1 0 4_l'-l 

mmm-^^u 1 0 5 :^5:^-r i xtfm^itcxt) 
CO 1 0 4] —ijtj^i^^m^i 0 etcts^a-^ 

^1 V-fe-^m^Re s 1 i7&5A;^7$nri^€», ^ 20 
\^Xf3^:^^Wi^lOQX\%. Re s l^CcfcO h 
3 tlT:^ 6 A:^^ 3 tl/c C K ^ C K b 5!?5f5jj^^^^ 

h $ tiytc K3s/c«c K b (Drnmrnzmnt uxm 
r^m^ (ij^y^m^) ^^ft^i^spi 05® 

(o\^v vm. {-^mmmx^iXA-:)) tmcwL(om2x)im 

vh<D'fv^^>v\^'f^m^^miL^hx\.>^mmmom 30 
m2A:^ffi^<D'€-n^n*^6ffl;t;3'n^:^»^>3?fi 

mntj^:y^m^^^t>'^xt!^:^^m^tms^-t^. 

CO 1 0 6 ] ^/c. «^fi-^*^a51 0 5iC«, HI u 
-fe^y h^^Re s UC|5l^L'ri^^H2 U -fe hff-^R 

e s 2:05A;t?3nro^o -eor. 112 y-feu; hfi-^R 
e s 2(^^-:>xm:mmT stf^mm^ti. 

#^^mS$fjaiffiTFT 1 0 7 coy- h^icA:^$ti-^ 

mis$»jaifflTFT 1 0 i\t^>t,ct^^. mm^m^ 
mm^ 1 0 8(Z)ffl^ms(c^^6n. ^^m^i 0 s 

C 0 1 0 7 ] ^ur. ^/T^fi^^^SB 1 0 5 H 1 
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C 0 1 0 8 ] #^/T^«#3&5^iSSfJffll«TF T 1 0 7CDy 

y^ctji^. mmmm^mtm'f' 1 0 s (DBi^mscc^^ 
CO 1 0 9 ] i^^mmTh:f)mTr^t 1 :7u-Asg 

[0110] :*JUt^K:fci^r^^ft#^;?s;^i 0 5 

Re s 2Ccj:or^^fi^^m:t;u. HiA;^ffiT- 
iH 2 A;^S-?^«:^ni?n A;f? ^^ti^r'iy^ tf 

[0111] ^tc. mi^J'^y hft-^Re s 1 iH2 V 
-fe-:' hfi#Re s2<h:f&^. 1 "CXDMWjO^ 603:^3 tl -5 

^ < lal D M-^r * o r 4>m >o 

[0112] /j:fe*^0^CD^ilS©lli^5C^C:f6n/c 
;^'j7>^lH|gS(J. A;^M-^ (CK. CKb. Re s 1 ) 

[0 113] {mmm2) :^mmxict. ^acc^u/c 

v(D'fi>^)^^\^'f^^^^cn]t>^\^x\.^hmt^m(D 

[0114] ^A^ci^'^m(ommm(ommo>msu^ 
mcw-^^i^iyXi.^^. ^fcmm^t>i^K^^r<'r 

(:*:||3ffi«»lr«4o) u t l~o u t 4inf^o Hi 
:^ST'Ou t l-'O u t 4:?&56. mi--m4ij^>^m 

[0115] :^mm<Dm7jkm^^^i o M.t^ 

1Smx\tA^) (DJ:^57X^;U-i^:/OR (exOR) 1 
1 0_1 --1 1 0_4i. NOR 111. 112. 11 
3<b. 'Y>>'^'-^-l 14i^WL'ri^'So 
[0 116] 4ocr)exORl 1 0_1'-1 1 0_4&* 

^fx^f\2^(oxtim=f'^M\jX^^ . -loirnxx-h 

ffi^. 4> ^-:&7&^H2 A;beTCC+B^T5o 4-oOe x 
OR 1 1 0_1--1 1 0_4CD[±i;^i^^^3:. NORl 1 

1 co^-r -5 4 -ocD A:t;ffl^ tc^^ $ nri ^ ^ , 

[0 117] NORl 1 lC0Wr^m*^T-«. NOR 
1 1 2:^m^^2-z><DXtJ^'T-o:>^ie>. l^m^^—yft 

mm^nxi>^. nori i2^m'r^2-:>(Dx 
tfm'T'O)^^. NORl 1 Komr^mtfm^tmm 

tiXi.^rj:i.^'yj<OXtlUlrU. NORl 13cDai:^«8^i 
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Wl^StlXl^^. NORl ISfAmr^ZrxoAtfm'f 
s2 7&^A;tJ$nTl^^, tfc. NORl 12<Dffl;^j«^ 

Toy- hm»cA;^$nrt^-s, 

[0118] WT. ^^fi-^^SPl 0 5<DttfPtcoCi 
[0 1 1 9] 02^^'; 1 04_1'-1 0 4_4CDtii;^ 10 

m^m^^f&^ 1 0 5 ?&^wr -S 4 OCOH 1 A 
:ti^-?^c^n^nA;^$n'5o ^/c ;?7'^>^@kio 
6<DW:^;«8^ o u t 1 -o u t 4f3^hmt)^ti^mi-- 

mAtf^i^^mmfi. 4ocDii2A;^;^tc^n-enA 

[0 12 0] mmm^^^l 0 mi A^3&T-3!r» 
6A:^$n^^r<D7"5^^;btrx:t<t-^i. m2Kfim 

^m(om7f.m^jSM 1 0 5 -c«. 4 o(d e x o r 1 

1 O^l-'l 1 0_4<i:. NOR 1 1 1 <br. 0 l<DtS 

[0 12 1] ^h(^mmm^^issi^ \ 0 5(ct^. mi 

•fe-^ Kf-^Re s UC|^WLrc^^»2 U-fe^;; hft^R 

e s 2i)^xti^tix\.^^o -eur. ^iSM-^^asi 0 

mi y-fety h^^Re s 1 liC^->XtfO:y^m^ 

1 0 6;(^^y*fe'y h^n^iiHj^c, m2 v-^^ hm^^R 

e s 2(^cj;:^xmmmmmTFT 1 0 v^^^ 
o r T^s^ ^ ;i/ b ft^ i :^ »^ > ^ cb u r c > 
msssiJiapmTFT 1 0 7a)->'- h^ccA:tru. w^m 

a^TFT 1 0 7^^:7 0c-r^m2<D^tB^WOrti 
^:^Wm>W^M^^JS^ 1 0 5 rtS. 2 ocDN O 

R112. llSi-C. %2(om^^mc\^x\.^^. 

[0 1 2 2 ] :^cC:fo\ >/^'- ^ - 1 1 4 {3:. NOR 1 1 
flITFT 1 0 7 7)5:t>CC;^«9. NOR 1 1 2<r>WM^ 

iphim.mm^i)^mi^f\ich^\c^wm^mi: f t i 4o 
^it/^^vkct^^h^'^^c. NORl 1 2<Dai:t;S^3&i^ 

SSSfJfflfflTFT 1 0 7:?^^in^^':^;^^TFTCDii^^CO 
C>r|$4H^Lr:fe»9. NORl 1 2CDtii:^ST7&>6S^ft 
-^7!)5tJB;^;$n/ti^Ccmyf£ffJiaifflTFT 1 0 7^:t>{C 

NORl 1 2<Dm:^^^T-7&^6^^a/T^fi^3!)5a;^$n 
/c<t|f«:^SS$tJiaifflTFT 1 0 7^3f:7(CT'S/cd?)«: 

-<>^^''-;5r-l 1 4^Sl:f^ii:«:^S$>^, jgtc. ^ 50 
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SS$IJ»fflTFT 1 0 7;^^n^i'^oUMTFT<Di#'&. 
>>'^'-^- 1 1 4 4^WaiiJ»S5*3^j:Ci„ 
[0123] ^/c. *ffiCD?fmC:tel:>r^HQL/cilO . 

^^y-^^^IilKl OS^^i^a-^d^m^CKi. ^u^:.^ 
m-^<Dffiti^SK$#/c<l#CKb<h. mi y-fe*^ hft 
^Re s 1 <t:05A;^$nri^'5o ^Urmi hft 
-^Res UCj:or:^;'^>^lllSg?t>^';-fe>:/ HSn/c^i^. 

tf^h. :«7«^>^I51K1 0 6(3[)ai:t;«g^';&^6. ^^n^^^fi 
05Ccmi hM^Re s 1 ^Uy^m-^CK 

[0 124] 4ocDffl:^;S^-o u t l-ou i4f)^ha 

tf^ti^mi--m4ty^zy^m^(ommi^t. ^tn^ti 

«l;5^6 4<D&1g<De^S[) i^Uy^m^CK(D 

[0125] J^cCfc. n b h < ntiffi:^.CDe^l^) (Dt" 

@(Dffl:^;S'T-o u t m (m« 1 :^^6n(Dffi:gOgiJSS5:) 
^n.:;^ft-^CKCDJl?^!K^2-^cr)l«:L:fcft 

[0126] ^rcDai;^;^^- {:$:mmmx{tou t 1 - 

out4) fj^fbmt}^tifctf^y^m^<ommc^-^ 

Re s KCcfcO h$nr:^^6;^'i7>:$?[HlgSl 

[0 1 2 7 ] NOR 1 1 i<Dmt}^^f)^^mt}^ti^m 
exOR 1 1 o_i-i 1 o__4<z>-en-enK:A 

t^. 1 (H i ) (Dfi^^tti:^;^. -Sco/j:i.ii#{io 
(Lo) (Dfi-^^Ui:t;Uri>^„ ^c43ig5r«. exO 
R 1 1 0_1'-- 1 1 0_4(,CXt}^ti^y'iy^JV^'f:t 
m^f)m^C L o. L o . L o . Hi (Dm^O. P o i n 

[0128] — Res KtCjz-z^Xtf^^^^mi 0 
6;0^U-fe^:/ h^n^cOif^XSLT. NOR 1 1 3 <D A;^; 
mirfZXt}^tl^Re s2^^0 ( L o ) fC35:-:>Tli-5o 

NOR 1 1 l<Dffl;^{3:0 (Lo)X&^ 
OX. P o i n t B^fcC^r-SSfi^H i tC^jTotrfcO. 

n^i'^;U^TFTr^>5maf£$iJtSlffiTFT 1 0 7 
>^crj:^, Ofc^^^XCCDt^. ^Tfe^-? 1 0 8 

[0 129]j£^C. iJ'tfy^m^tr'iy^J\y\i*y':tmn 
i)^—^Lfct^. NOR 1 1 1 OM^itJl (Hi)^c;^j: 
€><Dr. P o i n t BCC:ic5C:f^m{4&JL oiCJ^O. 
+ ;^;l/MTFTr*-5m8SSiJiaJffiTFT 1 0 7«:t:7CC 
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[0130] 0 sifimitLx\.^^mm\twt 

Mr^TsCCtS^T-S, ^^X. Re s HC<i:or;^0> 

(H i ) ^Ctir^fct^fs^h. ^^M-^^gPl 0 5 CCA 

$ n S ^ ^ > a? ft # i 7^^^ ^ ;i/ t'r :tff ^j&i^gcT ^ 

[0 13 1] ^^mmmMm-ckt. mTrmf^t^mm 

[0132] ^c*5. ^'^mx\x^m^m>icti^. 
[0133] *^BjcDi%^^ar ^w.omm(n>mt 

[0 13 4] ^fc^^rmmcom^s^n'ym. ^uxm 

[0135] (^t?4 3 ) :^mmxiit. *^98<D^^ 

^1 ^ s R A MO^mSSH ^?K"r o 
[0 1 3 6 ] 06 (A) ^C/i^TSRAM^J. p^i-^Jl/ 
MT F T i n ^ ^>rUMT F T ^ 2 o-J-^WUr C^-5o 

m^I^VddhCC. n5^i'^;UMTFTC7)V-XfIigc{3:i£ 40 

cDp^i'^>iUSTFTi 1 -o(On^^:^^)\^mTFTtifi 
n^tz-DX^^. lo<Z)SRAM(Dip^Cp^^^;l'^T 
F T it n ^ i- ;^;U^T F T t<0^i)^2l^U&\^X\.^^. 
[0 137] mct^r>fcx>'^^^)mT¥Ttn^^^ 

^/c>^CC3:;c-:>/cp^t' ;^;UMTFT<!:n5^i';^;^M 
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^(Vin);&5A^o ^/c. fe5-:S-<D*f(Dp5^-t':^;b 

MSJyfn ^ ^;UST F T© K u -i^ >MiS5itH:^r^^ 
+B^L. tH:^(7:)M-^ (Vout) i)mt}^fx^. 
[0138] SRAM«V i n*«J#0. V i n 
^•t^/c^-^r^-SV out ^mti'T^^'y^cm^^tiX 
l^^o O^D. V i iiT&^H i/ciVou t^3:Vs stB^ 
(Dl^oOm^tU^. V i n;&^L o/ciV o u t t^Vd 

[0 1 3 9 ] ^6 (B) CCi^-rSRAMti. n^i-^;!/ 
aTFT<hffiJS<h^2o-^oWLrii-£»o lOOn^^i- 
:^;l/S[TFTi lO<Z>iS!ai3&5>FtCCfj:-^Tfe»5. 1-0(0 
S R AM<D*CC n ^ 4^;V^T F T i ffigi <b CO^f tJi^ 2 ffi 
#aL/ri>'5o -eur. n^i'^;l'MTFTc?>FU'^> 

wmmmsmommv d d h cc. y -x^is^tsts^r 

[0 140] n^^^)\^mTFT(0\^\y^Zymm^. S 

mcnx\.^^. -eur— :S'COn^-t'^;UMTFTCDFU 

>^^«A:^ffl^w:tgSU. A::^oft-^ (V i n) 
A^o ^/c, 7?<7)n^i';^;UMTFT(DKU-f > 

[0141] SRAMttV i n^^L. V i n*SK 

$#fcft^r^6 V o u t *W;b-r^<fc ^ ^c^tf-^nr 

C^5o o^O. V i niO^H ifctVou i\itV s stBS 
cDLo(Dm#i3^j:*9. V i n*SLo/c<bVo u t«Vd 
d htB^CDH i cDM#i?^j:€>o 

[0 142] 06 (B) CCij^L//cSRAM{^. gfn^&n 

p^i'^ob^TFT^ffM'r'5iii>S7!^5>:c< . me (a) 

So 

[0 1 4 3 ] 06 (C) CC^-rSRAM^^:. p^-^-:^;l/ 
MTFT<i:ffiini^2o-:5oWLrti'£>o loCDp^i- 
4^;UMTFT<!: l'O(DJS!a<b3&5*ftC^:Cr>r*5 0. 1 0(D 
S R A M<Dcp(c p ^ :^;^^T F T i Sin:cD>:t?&^ 2 

fit- -So ^or. p^r4^^;i'MTFT<z:)y-x$ii^«ii5 

^ffiwom^svddhcc. h'u^>mmitmmi:rrLx 

[0 144] p^-f ^^;UMTFT<DKU>f >Mi^t^. S 

i^ccf&cD p ^ f ;^;uMT F T<oy- h'^tm cmmc 

mctlXl>6o ^LX—y^(Dp^-^^)l^mT¥T<0\^\y 

mmmt}m'f(x:mmo. mtxDm^ (v o u t > t^iw 
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[0145] SRAM^V i n^mWL. V i n 

l>5o o^O. V i n-f)m i tctVou i^tVs s*B^ 
(OLo<Dm^trj:K^. V i n7&^Lo/c<hVou ttiVd 
dhtS^(7)HiO!>m-^<b>5:^. 

[01461^6 (C) (fCfjkbtcSRAM^t. ffiiS^p 

n9'^:^jmTFT^Bfiscr^'jmf)^rj:<,^ me (a) 

10 

[0147] rj:^^mM<o^ms(Dmm'^m^^m i 

^^v^^ f&iiiiiKr ^ ntmi ^ o 
[0148] :^mmmiit. mmm i */c«2(D«fi£i @ 

[0149] (^M4 ) :^mmr^ix 

20 

[ 0 1 5 0 ] ^ 7 tfC:^mS^m(Dtf't; > >$?llfficr)0g§^^ 

^CCjffjST e%7^^<7)ilimtc^&:f 6 nri ^ 6 ^ > ^ 

[0 1 5 1 ] a7CC^-r;<7r>>^[HlK(i. 5-o<OyV y 
y:7n-^:7*lplffi6 0 l_l--6 0 l_5<b. 4o^D>'^- 
:7T3^'-|ilffi6 0 2_l-'6 0 2_4<t. 
6 0 3 <h^WL/ri^€>o J'cCfc. *IIJ^Mr^^4 b--;; 

ri^-SO-r. ;^7'i;>^liIK{i:7 y ^.:7':7 7^0884 5 30 
^N--7T^-l0l3§^4-oWL/ri^^o ntf':;h<Dx 

CKb. SI y-fe-^ hM-^Re s*5A:^?$nri^^o t 
/CO u t 1-0 u t 4«:^7«i;>d?lpISSoai;^S^-€:SJ« 40 

[0 1 5 3] 08*fflt>r. vv ^y':fyn^yy'mmeo 

1 _ 1 - 6 0 1 _5 (omfS.^iC-Di.^xmmi' m s 

(A) ifOit. mix^TjkOtcy V yy*yuyy'M^6 0 I 
( A ) (cm-ry u ^y'yu y'^mt,. >; -fe h i^mu 

My V V :7':7n ^'•[hIK (fe^TR DMF F i^-T ) 

5o SB (B) . ^8 (C) aat. m8 (A) CCtkO/c 

rc^-Sp 50 
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[0 1 5 4] 08 (B) eCTSTRD^FF^S:. ^av^ 
F'Y>^N'-^-70 1-7 04. W^>>'^'-^-7 0 5. 
NAND7 Oe^WUrc^^o CKiCKbti^a^r^d^ 

^v>^^'-^-70 1-7 0 4tcA:^$nrc^-5p 

[0 1 5 5 ] S8 (C) iC^-rRDMFF«. Ti^ti^ 

':;^7 1 1-7 1 4. '/>>'^'-^-7 1 5 — 7 2 
2. NOR72 3. NAND7 2 4^WUrC>^, 
[0 15 6] :$:mmmTmi> f^ti^y V y':fyuyy'm 

K^fbti^y 'J ^:^z^yu yy'mmt. RD^FFr^nt^ 

[0 1 5 7 ] ^xccs9^ffli^r. ^^-yr^-mmeo 

2_l-6 0 2_40«^{COl,irSiH^T'5o 139 

(A) cc{*. m7'C7fkvfcJ^-yTdf-m^e 0 2^1 

— 6 0 2_4<7)^Mia-^^^^^nri>-So 09 (A) 

Tjkr^^-yr^-mm^t. A:tFS^A. B5CA:tr$n-2> 

^3CC^^-"7r^^-|il^S6 0 2_l— 6 0 2_4 

[0158] 
[^3] 



A 


B 
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1 
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1 


0 


0 


1 


0 


1 


0 


1 


0 


0 


0 


0 



[O159]09 (B). ^9 (C). 09 (D);c 

09 (A) cc^bytl&Mia■^^c*fl£^-s/^-:7ra^^ 
[0 1 6 0] 09 (B) (tCTfkr^^-yr^-mm^Si. n 

AND731. ><>>'^'-^-7 3 2. NOR73 3. 7 

34^Wbrc^^o 

[0 1 6 1 ] 09 (c) (fC^r^^-yr^-mmt. r. 

':;^7 3 5. 7 36. -r>/^'-d?- 7 3 7\ 
7 3 8. N0R7 3 g^WUTC^'^, 

[0 1 6 2] 09 (D) (icm-r^^-yr^-mmt. r 

i-U^:^^ 40. -{y^^-^-l 4 I . 742. 

NOR7 4 3. p^i';^;UMTFT744. n5^i-*;b 
MTFT7 45^*UrC^^o 

[0163] :^mmmvmi.>hti^^^-yT^-\^^ 

let. 09CCiRU/c^^^I5S^$n/cCC>o 

[0164] rj:^^mM<D^ms(Dmm(icm^^tifc 
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[0165] :$^t?(i«. mmm i 3 o^^fiSi g^ic 
CO 1 6 6 ] immm^) ^mmm^mmrcu. 

[0 16 7 ] s 1 0 (A) cc*||i6ta|(Dy>-:J<<t-^iS|g 
ttiHissso lor^n '^^^H^TF-r. y-xft#jSiga&i5i 

Sg3 0 1 iyy V 0 2. v ^ (A) 3 0 

3. "yv^ (B) 304^WL/rii^. 

[0168] v-';^ft-^iSiKtt[iIK3 0 1 (ciji^r. 

^ V \yi^X^3 0 2iC^n •:^^ft-^ (CLK) 4oct:0';^ 
h>'^•;^x (SP) 7&^A:ti^n-2>. i^::; h u^^;^:^? 3 
0253:. cn6<7)i5'n«;.d7(t-^ (CLK) *jJ:(y^>^^- 20 
h>'s;ux (SP) fcS-^#:$rH^ ^v^m-^^M^c^^ 

[0 1 6 9 ] ->-:7 h \yv:^^3 0 Z^^f^CD^^ ^ly-^m 

[0170] ^^vVy^C^-yXWmm^^M<:,^A%ly 
^^^\t.. ^-y^(A) 303JcA:^$n5. ^--^5^ 

(A) 3 0 303:. n t'-:; V'fV^y\^\^'fv!^^^^^!mrt 
^SifiCCDXx-2^CD^^>^^WLrCi^« (A) 
3 0 3«. mU^A%l^^mm:i^?<h^ti^t. v->^ 
«-^iSlgS(lIiIK3 0 lC051'a5:;J)^6A:^$nSnfcr-^ hCD 

[0171] -7^;^ (A) 3 0 3^'fV>^}\^\:^'r 

1^0 (A) 3Q3im't^'(mSO-:^^-V>(0^ V 

LXmm(iC7=z>^JV}::r:tm^^A^r^. i^^io^^^ 

)i-y'(c^mcm^. 4^mx^mmw)'rhtm':>. 

[0172] -7^:/^ (A) 30 3 O^rODJ^^f—i^©^ 
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[0 173] izr^omrs-^mTr^t. ^>:;^(b) 

3 0 4(1^7 y^iyifi-;]^ (Latch Siqnal) ffi^Jj:$ti 
CCDWal. ^-^^ (A) 3 0 3CC##aA^tlffif^$ 

nrc>-5ri^a^;^t'T^2^^t#«. ^-i.^ (b) 3 04tc 

[0 174] f^i^^Jl/t'-r^fft-^^Sr^y^^ (B) 30 4 
^mmLH^^fc'y y ^ (A) 3 0 3(Ctt. 5^7 h UixX 
^3 0 2:^^6cD^>r 5 >i^ff-^(cS-:5^, r'V^^jUi^T^ 

[0 1 7 5 ] CC^2jIi@©l ^-/>«)irat|3Cc«. 

(B) 3 0 4Jc*^ix^ti. «}t^nrci-S7'5;?a';i/tr 
■r :t «#}&^ y - X it-^i^«: XJj^ti^. 
[0176]^10 (B) hfi-^^|g«&IiI3g©1t 

[ 0 1 7 7 ] h^-^,«iga6i5iK3 0 5 ^i. ^n^n 

i^:7 h Ut^X^3 0 6. ^^vyr30 7^mLXi.^^o 

^fcm^^c^^^xitu^jizyy h^WLTt.>r*>^c>, 
[0178]^'-- hfi-^8E*6Iil8S3 0 5 Cc*5C^r. 

0 7{cA:t»3ti. *fjE:-r^y-Ht#iS«:A;^$n^o 

mTFT<Dy-hmm^mm$tixi.>^o *ur. i 

[0179] 3&*j. :^mi<D^imm^mr^y-:^m 

ty-hm^mm»mm<om^. ii:^^L*>io-:5oi« 
m^rj:i.\ i-xommmcmi^^m^r^fcmc^ y- 
::^mnmmw}mmi)mwim^^fbtixi>xi>mi^>o. 
hm^mmw}mmmm^^^htixi.>xiy^i.\ 
[01-80] ttc. v-y^m^mmwi^^ty- hm^ 

X\.^rj:<xhm<. m^J:^Sm±(^mf&LXFPCm<D 
a:^^^^--^fyCxmM^tlX[.>XhS:i^\ 

[0181] :fimmm^tmmm i -4 tBmcm^^t> 

iixm&ir^ct^-oimx$>^^ 

[0182] (mmm e ) *^H§of^3£^g(Z)f^i?S7?i£ 
(D— wcoc^r/ s 1 1-^1 3^m(^^xmm-t^o j^c 

5=->^fflTFT. ^SSSrdPfflTFT. mi^Mtm2^ 
^ V t^m-t ^ n ^ ^^)\^mT F T:5t?>' p ^ ;rol/^T F 
TCCOCir(D<?5^7SLri^-6o l^2XH' •:;5^>^fl3TFT 
mi -^'tUSOf^2-^^y*5Wr^-^<Dffecr)TFT 
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[0 18 3] ^-r. *:^0«T«r2-::.>^a<D#7 0 
5 9:^'^;^^# 1 7 3 7:^'^X:^C^tC«;a$n'5^^''J»^ 

[0184] 'Ai^^r^. mi I (A) cc^-rj:^^. as 

D^^ffl(.\ SiH.. SCXN,0>^J5JCE;^'X<h 
L/rfiRM^n-SMfbM^fcS^MO 0 1 a^l 0-2 0 0 
nm (Sf^L<«5 0-'l OOnni) fl^JSS^-So 
WrtJ. MJ15 0 n in(D^{b^{kS^M9 0 1 a (M^ 
l:tSi = 32%. 0=27%. N = 24%. H= I 7 
%) ^f$«l//c„ ^Xli-C. TaS9 0 l©-SB<fcL/r 20 

jcE;tfx<h LXf&m^ti^mit^itimm9 o i b^s o 

-'2 0 0 nm (»S0<«1 0 0-^1 5 0 nm) (DM^ 

mitm^mso i b ifm^its 1=32%. 0=59 

N=7%. H=2%) ^mf&bfc. 
[0185] ^^l^t*. TMM9 0 1 ±(iC^mwm9 0 2 

--9 0 5 ^ff^^-r^o ^^f*Ji9 0 2-9 0 5«. 

^^-ly^OXmf&'T^o C(D^mf^mQ0 2^9 0 5<om 
5Ci2 5--8 0nm (*?^ L < «3 0 -6 0 n m) <Dm 

A(SixGei.x (X=0. 0 0 0 1--0. 02))^ 
Dffi^ffiC^ 5 5nmCD^^H^MSSM^^ML/c^. 40 
#NSSBI«K^cJ8bK^{t ( 5 0 0 -C. mra) o/c 

f^. fi^B^^b ( 5 5 0 -a 4B$pa) ^^cctSa^a 
^b^a#-r^/ca6©U'-if-T:=.-->^i'«5S^tf-:?r*SH^ 

4£2Si*® 9 0 2-9 0 5^ff^^0/c. 

[0 18 6] mmii^m9 0 2--9 0b^Mmofc 
2-9 0 5(,c^mrj::^mm7€m {^^^ytfc\tv» * so 
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[ 0 1 8 7 } is/c. U-*1f-SS{b?£riSB^M*^»M 

SOOHziL. U-1f-x4^;U^'-ggJS5^ 1 0 0 — 4 

0 0mJ/cm'(«aWCC«2 00-3 00mJ/cm 
')<h-r5o */c, YAGU--1f-/&^l^-Sit^{C5i^<7) 
ll2WiaiK^ffiCwS;U;;^^^ig^|Kt3 0-3 0 0 kHz 
iU. U-1f-x^ol/=P-®a[^3 0 0-6 0 0mJ/ 
cm*(f^^WCC«3 5 0-5 0 OmJ/cm^)i-r-Si 

"eur*!! 0 0-1 0 0 0 urn. Wlx«4 0 0 m 

"yyy'm) ^5 0-9 0%<bL/rtfx.{3:<fcCio 
[0 188] ^«ftjg9 0 2-9 0 5^S^^ 

- h^«j^9 0 6 ^Bf&r^o vmm:9 o e ti^' 

1 5 0 n m <!: UrS^^^t?SiJi^Mr^^-r 

mx\'X. :7'^XvCVDS«:J:J9 1 1 0 n mO/l^'C® 
fbMlb^^Jg (iS^tbS i = 3 2%. 0=5 9%. N = 
7%. H=2%) rffML/Co ^'--h^Mti^ 
{b^{bS^MCCRSS$n^4><Dt?fj:<. ffi(3[>^^^tf 

[0189] s/c. st^bfi^M^ffli^^ii^cc&i. 

XvCVDffirTEOS (Tetraethvl Orthosilicat 
e) iO.i^il^b. Jgl£;jI;^4 0Pa. SSS^3 0 
0-4 0 O'CiU. (1 3. 5 6MHz)m;^a? 

SO. 5-0. 8W/cm'rficM5-!±-C?^^T'SCi 
j&^-r^^. C(Dcl:^ocurf^ig$n^g^{b^^Mti. 
(0^4 0 0-5 00 •C(Di^.r^-;uc J: 0 vmmm 

[oi9 0]-eur. y-hi^j^M9 0 6±ccy-^hm 
^^mf&'r^tcit^<Dmm&mmm 907^200-40 

Onm ($f^L<«250-350nm) Oi^^-Cfl^^ 

-r^, it^l4^m;i9 0 7«#;i^ff^^Lr^mc^u. 

i£^>i!^cjS D r— /l^ ^ IHiHJl i /cISJ^cDg*^ 6 ^ 
SSJHtJ&iLr«>m>. jSISi^^SB^JiTa. T 
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> (WF.) im^i^xmcyDm-cmf&r^cth'c^ 
i&&tjiit^m^dm'^^^ 0 . wmommm^t 2 o a q c 

9 9. 9 9 9 9%CDW^-y-y 5 
WM^ff^^Sr'SCiCCj:*^. JSlS;^9'-2 0 aQcm^ lO 
[0191] B^tt^^S9 0 7 ^CT aM^ffiC> 

Bf&r^m(oin^jtti^mmLxm(Dmm^m±-r^ c 

tfjiX^^^ oftacDTaJSOffiK^^ZO/iQcmjgS 
alicDliSi^^l 8 0 /xQcmm^r^fpy-h^*!: 

tBCDTaJi;&iS=ltcf#e>n^, Sfc. B 
9 0 7 (OTdC 2 2 0 n mSeoilS -C y > 

(P) ^ \'-y'L fctyV::i:^m^mfS,LX^<Ctiitm 

-hmmm9 0d(^mcr^(D^^:^<ct'/)^x^6. 
■rticcbr4>, i«RS^^®9 0 7 5iffi6i^€i 0--5 

[0192] ;^ic. :7 =1- h y V ^^^7 -(oim^i^m 
vx]yi^:^h(tcj:^'7X{7Qo s^nm^^o "tux. 

1 Pa©EE:^?-C3. 2W/cm'<7>RF ( 1 3 .5 
6MHz ) «^;^gAOrr^^Xv;&fl^fiXL'Ctf^o » 
«WJ (i^Jpfxf—i^) (C^2 2 4mWy^cm'<7)RF 
(1 3 .5 6MHz) li:^7>&SAL. CtKCcfcOHWW 

CDx-y^>^3lg^j^l 0 Onm/m i nr^)^, 1^1 40 

^x-.^>ysn€>^ra*«i3£L/. ^njrofexur 
^ > 2 0 %*ttti$ -if/c^ra^ X > ^ > i^BSHi i 

L/C. 

[0193] mio)x, y^>'^mm(^j:K>mi(07^-j^ 
-w^m^mr^mmm9 09-91 2mm^ti6. m 

^119 0 9 --9 1 2<D^-^^-^o:>nm:il 5--3 0' 
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0 6) CDiimt*2-4 (f^&5^JJ3) r^Si^)-C. 

mw,Lfcmu2 O'-s onmgax ^^>y$ns, 

(SI 1 (B) ) 

[0 1 94] ^ur. mi<Dh'-\i'>^mm^m^—m 
m^(D^mm7tm^^mi^m(^mmr^o ccr«. n 

mm-r^tc^dc \^-xm^ 1 x 1 o^^-s x 1 o"*a t 

oms/cm^iU. JDiimSE^ 8 0 ~ 1 6 0 k e V i 

brtf^o nM^#-^-r'5:^!^7cS<hbri si^tcii 

T^TU^. flM6^CCtsy> (P) tfci^mm (A s) ^ 

fflc^'S^i. ccr{iy> (p) ^m^/co c<DJ:^fj:^ 
t>h'-:fm(iC^^mi(o:^m^mm9 1 4-9 1 7cc 

^il X 1 0^''- 1 X 1 0'^atom1c/cm^(D?gK®H 
•CnM^f^-^-r€»^*BiK37cS355?3S»P$nSo (01 1 
(C) ) 

[0195] COXIiK:4c5C^-C. K-t'>^(7)^^K:j: 

orti. 1 <Dmi^(Dmmm9 09^-9 1 2cd 

TJCIslOC^. mio:T:,^^^i|i9 1 4-9 I 7 I 

<Dm^(ommm9 0 9--9 i 2tmtj:^cti>mc^^ 

So 

[0 1 9 6] ;XCC. SI 1 (D) {C;^T^rcfc:^CC02(Dx 

2r5^>^«ls*^f ^. xy 5^>^^]ifei&iaicc I cpx 

l2(DS^;^7J^^^l\ RFm;t;3. 2W/cm'(13. 
5 6MHz). ^^'-rrx^:t^4 5mW/cm'(l 3 .5 6 

MHz). JE^l. 0 Parx-y^^^^Srtf^o CO^ 

n'xmf&^ti^m2<Djmx^m-r^mmm9 i 8-9 2 
-?gts<i:;:j:5a WKox^v^iy^mmttmuxm^m 

< /cC 0 . 'r->'N'-a50^^K(S3 0-6 0' i 
/JcSo '7;^^9 0 8 6*Xt:.^>:5?^$nrffia5;&^gim. 
X^9 2 2<bftSo S/c. 011 (D) (DXSJCfcC^ 
y'-h?»jSK9 0 6©aS?&^4 0nmgax.>5='> 

[0 197] ^L-C, Ml<DK-b'>^4aSJ:0*i 

F-f>y-rSo ai3imii^7 0-120 

keViU. 1 X 1 0^'/cm'(DK-XartfC\ ^ 
<^j:-> fern 1 CD^FSs&igJMiS 9 2 4-9 2 

7 i . luiB^ 1 (D:^mmmm9 24-927 tcs-r sm 
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2(DTmmmm9 2 8--9 3 1 t^mmt^. codxs 

©Jgt*ecD®®19 1 8-^9 2 1 C7)T«:[pI«:) C<^. 112 CD 
^*fiiB5^^9 2 8-9 3 1 ti^m2<DB^<DmmmQ 1 8 

^^^^^:^mmm.\t. 1 x 1 0*^-1 x 1 o^^a t o 

ms/om' tt^^^O^iCr^. mi2 (A) ) 
[0198] ^Ur. (012 (B) ) ^TKTcfc^CC, 
p^i-^^UMTFT^ff^^T-S^^ftlig 0 2^C-^m 

mt^t^(Dm'mm(o^pmw^9 33 (933a. 93 
3b) ^mm-^, com-^'brnzcomicom^mB 1 

4^;l.MTFT<£:?g^T'&^»»jl9 0 3. 9 0 4. 9 0 
5 5^. lyty^h(D'^:^^Q 3 2^mf&b±m^mMbX 
*J<o CCr?B^$n'5>H^jffi!|aMi^9 3 3JS^^'^> 
(BzHs) *ffll^3t-f^>F-:7-iS'T??g^^^, 

9 3 3 (D p M^f^^T ^:^U^yum(Oi^m^. 2 x 
10^'— 2xi0"at oms/cm^iJ^^ir^JC-r. 

[0 19 9] Lt&^O/jtt&S^, C(7)^^^^^9 3 3{m 

CC^t:f'T:m^Ci:<r«-r^-5, m3<D^*$igj^J^9 3 3 a 
»1 X 1 0"-l x 1 o'^a t oms/cm^Oiggr 

33 bCil X 1 0"— 1 X 1 0'**a t oms/cm'(D 

^TLmomm,"^ 1 X 1 0^'a t oms/'cm'icJL±trj: 
^^^(fCL^ ^3(D^*fiiB5M«9 3 3a{C*Jl^r«. p 

0. m3<D:^mmm^p^^:i^)\^MTFT(Dy->(.m 

[0 2 0 0] ^Qf^. 01 2 (C) CCtj^TJ:^^:. 112 
(Dff^tt^^r^^^^9 18-9 2 1 4Scl:0'y- 

jg9 0 6 jifc^ 1 (DiiraiteaM9 3 7 ^Bf&r^. m i 

cDBraJte)RK9 3 7 «»fbsx i; 3 Wtitmiti^ V n 

M9 3 7 ««iajKJS«5i5t**;(ri6fl5^So ^ 1 (ommm 

^|g9 3 7(DMil5J 1 0 0-2 0 0 nmi-r-Sp ^ICD 
iiPai^M9 3 7 tLXmitiyV::i>m^m^^^m^i>C 

ftK:h4 0P8L. SS?ag3 0 0-4 0 O^CiU. Sja 
iS(13, 5 6mhz) m:^7S&S0. 5-0. 8w/cm^r^ft 

M9 3 7 <bLrK{t^{tt/';ri>K;§rfflli-Sit^{C«. 
r^'^X^CVDffirS i H4. NzO. NH,;!Pe>f'¥ai5 
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-^cDf^SJ^ff 20-200Pa. SS^S^ 3 
0 0-4 0 0*C<!:L. iSJlig (6 0MHz) mtfmjS[0 , 
1-1. 0W/cm'r^^Tac<h;&5r^:5. 01 

Cmfem^lig 3 7 iUrS i H4, N,0. H,;^>:»6f^ 

[0 20 1 ] -eur. ^ti-encD?ssr-^/jnsn/cnM 

^rr.>-;l.a-c^S^^?^:?!^5 1 p pm«T. 
. »^L/<«0. 1 p pmJi(TCD^^fflm*r4 0 0- 
700''C. f^fi^J^«5 0 0-6 0 O'CTtf ^^Or* 
0. *^JI&0!lr«5 5 0-Cr4^^<D^J^i|^ff->/c, 
^/t. S®9OOCCiB^ajg;0^fgl^y^;;^^^:;/7SS^ 

[0 20 2 ] n§t4^[:cDXSCci!c:^r. ^H^^^'^^^fb 

3 -it. 3-10 0%CD7K^^$tf^H^4i'r. 3 0 0- 

4 5 0 "c-c 1 - 1 2 ^Paiosiiaai^tf c\ ^mt^m^^ 
^c^fo^mwm(tc$>^ 1 0^*^-1 o^'/af^(D^>^v> 

0 2-9 0 5itiOi^RSffiS:& 1 O^/on^ttTi-r-SCi 
3&^M^0<. -^-Wc^CCTk^^O. 0 1—0. latomic 

[020 3]^L.r. mmmmintf^hn:^m2<om 

r^^^JS9 3 9^1. 0 — 2. 0 um(OW'^mMXBJ& 
^^')r% F. ;j<y-i^5 FT^ F. BCB {-OViy^u 

^^y->:t'-r?^>t?3 oo'CT^^ur?f^/?K-r^o 

:^ffi^'^^U/cft. ^ h hrS 0°Cr6 0#C7) 

^^l»n^,^m\ $6cc^ y->:^-'-:/>r2 5 o'cr 

6 o^^^urmr^c i;^^r^€>o 

[0 2 0 4] c(oj:5cc. m2<DmrBmmm9 3 9^m 

^C, lll<DJSraiffi^M9 3 7iLrj^^Lft:K{bi^yn 
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[0 2 0 5] ^(Dt^. ^Scd>'S^->cd'u^:^X h vx^ 

it{t K u z^mmt 'T^^^tmmmifcm' s ^ > ^ ^ h 

^-m^^fc^^C^ x-^^>i^:e/X^CHF,(C^f)m 

[0 2 0 6] ^Lr. «m^4(D^Mlg^;^>^^* ^^-t^X 

v^^^-r^Ct^C. y->^i2;ta9 4 0-'9 4 3<b. F 
U-r>iBi^9 4 4'-9 4 5<h. ili^mg 9 4 7 i ^f^^S 

nm<D^t$f>|g, 2 0 0 nm<D^t$?>^&$tPTJl/^ 20 
Ajgi, 2 0 OnrnCDy ^^A^^t^r^U^x-^AM^::^ 

^'t. y^'i>A:&^tfr;U5x»i;AMo^^«?STBa-r 
^ccb^-c^^o fib, ^<Dm^(fC^i.^xhi<^mmL 

[0 2 0 7] C C'Cili^@9 4 7 <7)^B7J^5f±*H^ 

-r-STu^^^tf^M^/c^t^xvy^ (B i ) mt-r^ 

Cti^mi^hi^^a ^fc. y-Xge^9 4 0--9 4 3i. 
KU>r>iBS944-945«. Iii«®g9 4 7 <bim^ 

^ (01 3 (A) ) . 

[0 2 0 8] ;XCC. HI 3 (B) 5C7j^-rJ:5JC. H^m 

@9 4 7 ccmr^fig^cmas^w^^mscDJiPBi^ 
j^M9 4 9 ^?f^^-E>o ^3 (DJiraiteJ^g 4 9 {tmm 

mmit^^m^^mr^mwi^mbxi.^^. :^mmx ao 
« u i^x h €rfflc^r 0 3 (Dmrsmmm 949 inmr 

[0 20 9] msommmmmQ 490 

JlS^l /zmSSib. l8Pg|5{*iii^mffi9 4 7Jca< 
i:or?F^^$n^o ^/c. 03(D;iP^j^Jg9 4 9tt. 
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4 7 o^gBK:ii:sMnj^cCc^<i: ^ (.crhmmh$>^o 
[0 2 10] tfc:^mmm<Dj^^(iC. mscommmmm 

mmit^mm^fmLfc^(c. mK^^'>mmm±x^i^ 

rsmmm9 4 9(Dmmmmm^mti:-yxi^x^. mmit 

[0 2 1 1 ] ;^cfc. :^mmmccisi.^x!it. m3<Dmrd\m 

mm9 4 9tLXiyi^::^hXtj:^m^mi.^X\.^^:fy^. m 

i4>r^^o ®3©Jira)teaig9 4 9»iteigtt^Wr'2» 
[0212] ;xcc. Wta{(:^M9 5 O^^^i^CCj: 0 

m<Dmmiii^mmt^mmti^A.xi.>^^ m^. 

(fcmLxmji&.j<m. JE^mmm. JEimitm. m^m 
mm. mi^&xmi^L < um^^sjtm^m^^i:>ii:fcm 

nx^^xhmmnnxhr>xi>m.>L. m^x^^ 

[0213] ^m^mxkt. i^rm^mxm^ oxv y 

^(^c^mtLxr)V^^yv'^ hig<* (a 1 q^) ^ 

(tCj:K)mMLX^Bil\ 

[0 2 14];XCC. mmt^m9 5 0^JBf&Lfch. 

itmmmi^^i^^ < . '^nytdcMbx&mfjimimmmm 

3&^6^cC^^^9 5 1 ^3 0 0 niiKDilt^CCjf^^^'So * 

mmm^mmm^m\.>x'Bm-r^. tfc. ^(Dmimm 

947. ^mt^mm2bo^j^xmm9^ 
[ 0 2 1 5 ] Aj:*5, P»S9 5 1 ^mi&Ltc'ik. 

9 5 4^^^ccs^ cfc-^icurt^aMG 5 3^^t:f^c 

cb^wjar*)^, ^mm9 5 3 i ^^^i. ^ib 

^mi> U < «^{bK{b^|gM^^t?i®li^7&:^6i^c «9 . 

[0216] c cDi^. u iy<DB,im^ummt b 
xm^^^cttm^h<. ^mm. #ccdlc {^-^^ 

D L cm\t.m^i)->h 1 0 0 "cwToas^Hr^MnjtB 
x$>^tcit>. mmm(Di&i.^mmit^m9 5 ocd±7?cc 

tc^TS V ^:^ifnmf>m< . mmt^m 9 5 0 
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5 i i> -o fcmm^w±vt -So 

[0 2 17] OLXmi 3 (B) (iCn^r^^rj:m^(0 

[0 2 18] p^-i':^;UMTFT9 6 ORC>'n ^ 
MT F T 9 6 Uilg 1 U ^/c«ll2 ^ ^ Vt^^T^ 
TFTr^'So 9 6 2l^^lX-< -v^^-^i^ffiTFT, 9 

6 3 i^tmmmmmT f t-c^-s. 

[0219] rj:^. :^mmmr^mOfci'^^1om^mi.> 10 
^^a<Dii^, IESlr|pIKco^asiomiI« 5 - 6 vs 

^<DV. TFTOy-hSa«/h$l>C5^*5J:J3*f*L 

l^o J: -or. TFT<Di{^^tt^;«^Wr^m2CD::fM^® 

;^j:63^j:C^:^:||*fet«I<Dl«^*Wr-STFT«. Sl^feSlgoo 20 

[0 2 2 0] :^§m(Dmt^(Dvmnmu. ^ms^m 
[0 2 2 1 ] t^i6:^mmm\it. m^m i - 5 i s scc^ 

[0 2 2 2 ] (HiS^T ) :$:||Jfe^'C(3:. i« 

[022 3]^2(Dliraite)»ia9 3 9^^fi£-r^^'CCD 30 
XS5i. ^iSt?ll6i|5JDr^6o SI 4 (A) ^C^-rj: 
^tc. ll2<D®raffijtM9 3 9^&»^Lfcf^, ll2coe 
^i|fi»J19 3 9 5Cg!-r-5<fc^K:. y^''^f5^•^->^^>M9 
8 1 ^ffJ/STSo 

[0 2 2 4] /S^;>'^-^'3>Jii9 8 Ui. l^2cDjir^ 
aM»Ji9 3 9CC^^n-S*^3&5. ililR^9 4 7-^. H 
3CDmJ^,^m9 8 2^/hLr. Wm-^^^Hg 50tC 

^^^<^tsfc^. ^^yU^--iyB>m9 8 l^m^^ 40 
[0 2 2 5 ] *||lffit«-C«. >^^" y a >M9 8 1 

[0 2 2 6 ] ^C7)f^. B^^<0>'^d?->c?)UiP;:^ h 

^ffir?g;ST^o C(DJt^. ^■rx.v^>t>^:^J^tCCF 
4. 0,CD^g-^;^;^^ffit.^r>'^•':'>'•^->'^ >K9 8 1 
x-/^>^t^, ;XCCXy^>^:^fXiCCF,. O,. He 50 
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M9 3 9^x-;.^>iJ/L. -e<Df^. i^t^rx :.5=->^:^ 
>^^CF.. 0,iUrlllCD/ir^iS^S9 3 7^x-y^ 

tC. x^>^>y:^/XJS:CHF3CCtU0§:^ry- hMjg^ 
M9 0 6*X';.5^>^-r^CitC<fcO:3>^S?i; h^h-;l/ 

[ 0 2 2 7 ] -e ur . mmm>^m^:^^^ :^ ^m^M 

*:;^>y-raCi-C. y-XlB,|g9 4 0-- 9 4 3 K 
U'/VlS«i9 4 4-9 4 5<fc. mm^9 4 7 

uirs. :^mmmx{tc(D^^. rufiw^^so 

nm<Z)^a?>Jg. 2 0 0 nm<D5^^>^^t^TJU5X»^ 
2 0 0 nmCD»;^'i;A^^t^r;U^X'^A)gJ&;:^ 

[022 8] c cxmi^mQ 4 7 (DMmm^M±mmm 

tl«i@^m@9 4 7*5^0!:)^^^7feST^^S<!: urSl 

mmmQ 4 7 os^Htt^Wi^cD 1 ]^*> 0 < 2 j^^cji 

•r^7r:^^$t?^MM$yt«tr;^vx (B i ) J3i<b-r^ 
Ci^&W^Ot^o $/c. V-;^i2*a9 4 0-9 4 3<!:. 
FU^^>iSII9 4 4-'9 4 5«. ia^m@9 4 7 i|^B# 

[02 2 9] ;xcc, 014 (B) oc.^r<fc ^cc. 
S9 4 7 {cmr-stesccHPSP^wr^nsojira^i 
i^M9 8 2^ff$^-r6o *^6?!irci. p^n^c^ff^^s-r 

[02 3 0] rj::t6. *ieKW{cfeCir». msommm 
mm9 8 2 1 Lxmitw^v:f3:^m^m^>xi.^^f)K m 
^icj:'Dxu. j^^y-r^K. Ji^UT^K. T^y;u. b 

CB (-^>ye^i>n>^'r» iC^o/cWS^flgjg^fflt.^ 

[0 2 3 1] ^3<D;iPam^K9 8 2±(>C^m 

ib^^m9 5 0 ?:JFMT-2>mc. ^3©Jira*6MJg9 8 
2(D^M5CTJUr2>*fflCi/c:/^Xvi!iai:&SSL. ^3 

<DBmmmm9 s 2 cD^ffi*sis?{tor^^ < cdt^^^? ^ u 

t^o ±fB1i^CCj:or. |g3<DJir^»^9 8 2;0:»^W 
mit^MQ 5 0tC*^*iA^(?)^P;5<'Ci;&^T^^'£>o 
[ 0 2 3 2 ] ;>CCC. WSIb-^a 9 5 0 ^^SffiCC J: 0 
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[0 2 3 3 ] ^r^^mXmtLXy 
^tU5="i?A (L i F) K^2 0nm<D/l$CC^U. 5 

6CC^;i<!:UrT;U^=^^V^hSg» (A l q J €r 

[0 2 3 4] ;^CC. Wm^li9 5 0^«5^O/c6. 

mi:mi^>^cti>asfi^x^^. c^bxmm^ m 20 
s) 947. ^mt^mm9 5 o*5<fca^'Bffi9 5 1 

tf^7fe^T-9 5 4;&5jg^§n'2>o 
[023 5] rj:i^. mm9 5 1 ^^fl^ScLfct*. l^3fe*^F 
9 5 4 ^^^CCS ^ ^ ^ «^ 9b3^m^^C 

t^tmnx^^. mmm9b3tLx{t. ^mm. mit 
^mm^mmi>i^ < {m^^t>-\^fcmmxmi>^o 

[0 2 3 6] CO:>m. tf^^iyyi><D^i.^m^Ummtb 

xm(^>^ct^mtL<. mmm. #ccdlc (^^^ 
D L cm^tmm^fb 1 0 0 '^mroummmxmm^m 

Xh^fcib. B^t4(D{£CiWaft^J19 5 0<D±^tc 

cc^tT^ :/n ^> ^nw^im < . mmt^^m 950 
(Dmit^ii^m-r^ct^^pjmx$>6^ ^(otc^. c(d^ 

[ 0 2 3 7 ] c ^ ors 14(B) tc^r J: ^ i^C^i^CO 
[0 2 3 8 ] p ^i'-t^;U^TFT9 6 0:S:O'n^-f^>;l/ 40 
TFTXi>^o 9 6 2«^1X-/ ^y^>i/fflTFT. 9 

6 3 ittm^immmT f tx$>^o 

[0 23 9 ] tj:^.. :^mmmx9f:vfc{'^mifmimi.^ 

iigi!jiii!S?i»s*T-E>TFT^. mmw>m-r^TFT 
tm^(cjim'r^ct^^'^mx^^. m:m-?-^mi>fc 
m:&m<Dm^^ mmM^commommt 5 - e v?s 

i^tji^tjii,^^ ^fcmwjMm^mmxmmi^^ii^^m^^^ so 
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tjibrjii^^^mmmomf&^^'r^TFTiit. mt^m,<o 

[0240] :^mM(D^mm(Dimijmt. :^mmm 
(tc^i.^xmMLtci'^m:fjm(^mM$tirj:i.K ^^mm^ 

-So 

[024 1] . mmm i 7 i e a^cia 

[0 242] (mmm S ) :$:^J!fe^rti, :*^BJ<D^7fe 

^a^cffliiensTFT<buT. rsttatcwts^^ft* 

tS*^f*^«l^/cTFT^. W^TFTiB^^o 
[0 24 3 ] ^1 8 (A) CC. :7•^--:^^S(^W«TF 

Tommm^m-ro »«8 0 0 1 ±(cy- hmss 0 0 

2;&55f^^§tir(.^^o ^Ury- h1iS8 0 0 2^So 
SS8 0 0 l±iC>r- hJfejj*M8 0 0 3 7&5?B^5n 
ri^^o ^/c. y-hi»3»M8 0 0 3±K:v-;^^8 
0 0 5SO'KUW^>^S8 0 0 6:05ff^fiS5nrc^^o ^ 
^CC. V-:^mS8 0 0 5S:0'FL/^>^®8 0 0 6^ 
SoT. y-- hffi#M8 0 0 3_hCC^r«4^^i**:»6?^c^ 
M (W^^^f*li) 8 0 0 4i)mfS,^tiXi.^^. 
[0 244] 01 8 (B) m:^^i7-m<DmmTF 
Tommm^^-r. mms i o i±icy- bmms i o 

X. »fi8 1 0 i±(tcy- h^ms 1 0 sm^^^ti 

8 1 0 4;&JS5fiS$nrc>-5« $e>^. «ts¥*»iii8 i 

0 4±CCV-J^mS8 1 0 5S?>'FU-/>mffi8 1 0 6 

[0 24 5] ^1 8 (C) ;3^^:^f-McD^t«ITFT 
©KM^^^^o SS8 2 0 1 ±Ccy-;^mS8 2 0 5 

so'Ku-r>mS8 1 0 6;&5?f^ja$nrc^6o -eurv 

-xmffi8 2 0 5Ri>'KU-/>mS8 1 0 S^m-yX. 
S^8 2 0 l±CcW^^2^i*K8 2 0 Amm^tixi.^ 
^/c. W«l4^^*Jii8 2 0 4±tcy-hiteiSM8 2 
0 3)&5Jl^fiS$nru^p $e>«:. y-hi»atM8 20 3 

±jcy>- hmS8 2 0 2 ;&:5^^$tir 1^-2)0 

[0246] W®*^^*«lS^^.3^<!:fgi>^-3^JC»S$ 

Vr-b^U>, (N-y 5^;Ub*n-;U) /^y (3 
- r :7 :x: > ) / jj< y r »; u > t*:::. u 

[0247];i<u^:fr^x >im^^mmmmi^m\t. 
m^m^m^MtM^mmmxmm'r^ct^^x^^. 
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[ 0 2 4 8 ] &^¥k<0{^mt5i^mt. 

[024 9] ii^mmmomm. ^mi^ia^wsut 
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[0 2 5 1 ] ccr. ^wmm=^^mmh. 

m^^^^^^iL^^^c^^^TTs-r . (T.Tsutsui. C.Adac 
hi, S.Saito, Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci .Rib. , 
Tokyo, 1991) p. 437.) 

10 [025 2] IMomX^r:^ ^ 18^5 titcmmt^u 

[0 2 5 3 ] 




[025 4] (M.A.Baldo, D.F. O'Brien, Y.You, A.Shou 
stikov, S.Sibley, M.E.Thompson, S.R.Forrest, Nature 
395 (1998) p. 151.) 

[0 2 5 5] _bfd(D^S:CCj:OfRS$nfcWtSfb^«- 
*4 ( P t mm O^^^WTCC^To 
[025 6] 
[fk2] 

E t E t 




30 




[0 25 7 ] (M.A.Baldo, S.Lamansky, P.E.Burrrows, 
M.E.Thompson, S.R.Forrest, Appl .Phys.Lett. ,75 (199 
9) p. 4.) CT.Tsutsui, M.-3.Yang, M.Yahiro, K.Nakamu 
ra.T.Watanabe, T.tsuii, Y.Fukuda, T.Wakimoto, S.Ma 
yaguchi, Jpn.Appl .Phys. ,38 (12B) (1999) 11502.) 

[025 8] ±iS©^XCCcfc 9 fRSS tlfcmmt^U 

mil T mm (7)^^^^tiTcc^-ro 

[025 9] 
[{b3] 



40 



50 



[026 0] i:Ji±(Dj:^<iCEMmmm^:^fb<Dm^^yt 
[0 26 1] j^cfe. ^mmmommt. mmm i --mm 

[0262] (IIS6W1 0) 01 9«^Sg(D^a^ 

^-rar^o. a«7 2 1 (.cmmm 2 2. hm-^ 
mmmmm 12 a. y -:^m^mmMm^ 723. 

mmmmtm^ML^mi 2bvmm^tixi>^. mm 
U7 2 2 mi^m^^A^r^m^m^m^^y^\tii. 
ifcm^m^mi^fcmmi 2smm^tixt.^^. cn^ 
<DiB«7 2 8«. v-:^m^^^mm^f^mtj:i£fj^^^ 
ri^t)K ccr«^(Di$ffl^#EKLri^^o 1^^7 2 8 

7 2 6ccg^^$nrci^„ 

[0 26 3] ^yt. ?ltI3L/iSj^7 2 7«*ffSimffi<i:® 
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[0 2 6 4] S/c. ii^>5^cltvGrCPU. -^^'J-^^cCi' 
^Bl&Lfc I C^';'y7:>^C0G (Chip on Glass) ffi^ 

[0 265] |^*S^«i5)K7 2 8(7>iatC?i^^Sn. ^ 
[026 6] »lpl^@7 3 2«. Wm^BT 3 1(D 

(cBf&^tixi.^^. ^^dcMi^mmi 3 2 {t. ^m7 2 
s-cm^tirjii^mm. m^mmm7 2 2(D9\'m(Dmm('C 

[0 2 6 7] 5l#In|LiaS7 2 7«y-Ht^^ 

SMUri^JSrC^ ^br?I^IelLfieiS7 2 7i*tr6]^@ 

7 3 2^tMtj:^Xi,^^im(iC:i6l>Xa>'$t ^ h^WL-oX 20 

[0 2 6 8 ] ^^mi^ict. mmmmi 3 0 . mmt^m 
J17 3K >^\^^7 3 2f)mti:^m,m^^^xm.m^ 
ti^o mmmm7 3 2ittr^^^y'^hv^::^mom^ 
^gtc4dc^T. m^f'cmmm^tmm^tixi.^^. 
^(cxm^^mK^. mi^cmmsi^comixxhw^^t. 
nxmtoxmm^tixLit'^'^m&i^$>%f)i. 020 

Ct^'ojmtbXl^^. 30 

[0 26 9] (mmm 1 1 ) ^ytm^f^m^^tc^^s 
iiti^mtmx^^fci^. m^B^m\.>fcm^yt^m(^ctb 

m^i>mmx<Dmmt^mti. ^mn^mi^. 
X. m^rj:m^w^m(Dm^s^^mi>^ct'f)^x^^^ 

[0 27 0 ] :^^(Dm:^^mi.^fcm^^^t u 
>>/X7^A. ^SS^^ (:^7-:t-f^-f :t. ^-7=^ 

;t/c®«||*Slg (*l*a^CC{*Dicrita1 Versatile Disc 

(DVD) moumm^v^^n^x^ . ^cdis^^^^L/^ 

[0 27 1 ] 01 5 (A) h Ci;l/ 5 :^ -feVX 

^TT^S^S-r^^O . gf*2 0 0 1. 3£}#^2 0Q2. mm 50 
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SB2 0 0 3. ;^t*-;^7-§|52 0 0 4, t^7=^A;^^^-2 

0 0 5^%$t?o ^mn(omtmt\tmT^^2 o o 3 
^ 7 ^ Yt^^SiMU < . ^B^^^siaj: *>sci^^a5 

[0 27 2] 1^1 5 (B) tif^S^^^^Uy^^JU^^-^^r* 

0. -^^2 10 1. ^^952 10 2. §^352 10 3. 
^f^^-2 104. 9\W&m'^--\'2 105. ly^v^ 
-2 10 6^:&^t^o :*:|^?g<D^3^aim^a52 1 0 

2^cm^^h^Lti^X^^. 

[027 3] 01 5 (C) hM>'^•-V:^;^:3>l::• 
:x-^?r*>»9. *ft2 2 0 1. M»2 2 0 2. ^^gP2 
2 0 3. ^--^^^ K 2 2 0 4 . ^^^m^^- h 2 2 0 
5. ^^^Alyy^Aly ^-7^7.220 ^m^^t^. 
mt^m%WT(S^2 2 0 3(CfflC^^C<!:3&ir#^o 

[02741015 (D) (^•t>'^V>'^3>t•^-^r^ 
f]. *ft2 3 0 1. ^71^352 3 0 2. >^-Y-^5^2 3 0 
3. jaft^-2 3 0 4. ^^^.K-h23 0 5^^^ 

tf, ^m^<bmmmt.^7^2 3^2^m\i^^xLttf^ 

[O275]0i5 (E) mmm^^m^tcm^^(o 
msm^mm. (Jr^Kjcc^ovDsst^) * 

ft2 4 0 1 . W^2 4 0 2. ^^gPA 240 3. R^gp 
B2 4 0 4. t^mm (DVD^) igJ^3A<j^gB2 4 0 

5. SlfP+'"2 40 6. 7.\:i-ij-U2A^7m^^ 
t^, ^inSPA 2 4 0 3 hXm^mk^Wf^h. ^ 
iSSPB 2 4 0 4 UrX^lf 
?SO^J^a«Ctl6^^A. B2403. 2404 

[02761015 (F) «rf'-i5/;l/M5=^^X:7*U>f 
(^.^ K'7»^> hf"^ X:7*U>r) -C^*5. *<*2 5 0 

1. ^^352 5 0 2. r-Ag|52 5 0 3^^tPo 
<r>m(MWSm7V^2 5 0 2^fflli-SC<!:;&ir#-5„ 

[0 27 7 1015 (G) {itf7^^:^y^r^0. 
2 6 0 1. a^ai2 6 0 2. gft2 6 03. ^1-gBjij^7|< 
-h2604. •;^3>S<iSP2 6 0 5. §«gP2 6 0 

6. />'*^f*y-2 6 0 7. ^?^A:t^a52 6 0 8. !Nlf^+ 

-2 60 9. w^^2 6 1 oi¥*^t?o ^mmmm 

Wiim7rM2 6 0 2Cc:fflt='^C<h:?&^-C*-5o 
[02781 CC'C0 1 5 (H) tiiS^Sg-C^O. 
*2 7 0 1 . Mf*2 7 0 2. ^^952 7 0 3. ^^Kti 
SB2 7 0 4. ^^ad:^gI52 7 0 5. J*{^+-2 7 0 6. 
^W^if-- h 2 7 0 7. r>^:^2 7 0 8IP*$tFo 
*^?^cD|%3fe^St^aiFgB2 7 0 3^C^Ci-SC i;55-C# 
So ^cCfc. ^m^2 7 0 3 «i^fe(D^Sicefe(7)3^^ 

s. 
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[027 9] 3^cC*5. m^iicmm^m^^ c tv^t 

[0 28 0] ^/c. ^n^m'fmmt'^y^-^^y h^c 
ATv (^--i/^UT^ut^) tji^om^mmmm^mcx 

[0 2 8 1 ] ^fc. ^ymmt^yciyx:i^^^^i)mt} 

[0 28 2] «±<D«CC. *^l8QigfflffiH«S26TJ£ 

[028 3] 1 2 ) *||JSWIr«, 

[0 2 8 4] m2 l(iC9ikLfcmMS0 0{t. locDV- 
f-fi-^,^LATj ( j ^*l-y(^tt:^.(Dt5l) t^^LX 

mmrnxfctA-o) cDy-h(i-^iSGj_i-'Gj_4J& 30 

[0 2 8 5] ^fc^mmiit. rV^diJl\i'r':tm'^(D\^y 

i^ffiTFTSO l.l-'S 0 l_4<t. l^iy^ySO 
2_l'-8 02_4i. 02X>f :;5^>^fflTFT8 0 
3_1'^8 0 3_4 <b. 112-^'^y 8 04_l--8 0 4 

_4 i^^wurc^-^*.. 

[0 2 8 6 ] rj::h. m2X>r5r^>i^fflTFT8 03_ 
l-8 0 3_4tt. ^rmiOStt^WL/rCi-So 

[0 28 7 ] ^ ib(fC^mmict. m¥B'^)mm^s 09 4o 

«B^-fe>^U8 0 8i^WLTt,^-So ?KS-fe;HiS6a58 

5 tixi>^m^B<ommm^^it^ ^ c i ^jtBt 

[0 28 8 ] m u;^>^^flaTFT8 0 1 _ 1 8 
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i^Gj _4<D^ti^n(^mmitixi^^. 

hfi-^^G j_HC. mi^^ •:;^>^mTFT8 0 1 
^G j_3CC. ^1 XH^ -:;^>ymTFT8 0 1_4CD 

y- hm@«y- h^#.^G j _4^c. ^ti^nmi^^ 

[0 2 8 9] $/cl^l ^:'^>yfflTFT8 0 1_1 
-8 0 l_4(DV--;:^«Ii;S<i: KU-OMi^ti. -^«V 

-;^<i^j®s i cc. h^—yy^tmi^'tv 8 0 2_i^ 
8 0 2_4<DA;^^^cc^n-en}g.^?nri^>So -^^ 

0. ^1 ':/^>yfflTFT8 0 1 _ 1 ODV-XJIi^ 

T^tJl^l ^-^r'; 8 0 2_l(DA:^«-?'CcSiK$nTl.^ 
^fc. mx-r *:/^>yfflTFT8 0 1_2CDV- 

^> ^ i-^^U 802_2 (DX:b^i^t,cmm^ ti 

ri^^o ^/c. lli:3;^-r5=->yMTFT80 1_3(0 
y-xMl^i KU-f >Miac«. — ^-^V-Ji^M-^iSS i 
(c. 4> ^ 1 y ^ 8 0 2 _3 (DA:/jS^cc}gi^ 

$nrt^^c ^fc. miX^-^^>yffiTFT8 0 1_ 

s i ^c. :^r{3:^i>^-=ey 8 0 2_4<DA^jiS^K: 

[0 29 0 ] ^2X^ •y^>yfflTFT8 0 3_l-'8 
0 3_4Oy-hli@«. '^-y^fl-^SLAT j CC^iK 

[0 29 1] ^/c, m2P.^ y^>i^mTFT8 0 3_ 
l-'SO 3_4<DV-;^®JS<h KU-r>^JS(*. 
mi y^y 8 0 2_l-'8 0 2_4(DtB;^ST-^CSi^$ 

nr^oO. ^>^— :^«ii2^^y 804_i-'8 04_ 
4©A;^y3S^cc^n^tig^iK$tirc^^o o^so. ^2 

•:;^>ymTFT8 0 3_ 1 (DV-^^MlIci K U H' 
>Mi|(5i. 1 U 8 0 2_ 1 (Dmti^l^^m 

i^^nr^dO. *>^--*«ll2y^y 8 0 4_i(DA:^; 

yfflTFT8 0 3^2<DV-::^mmt FU^>SSigtJi. 

1^^78 0 2_2(Dmt}mi^(^cmm^tix^ 

K^. h'?—yS{^m2^^V 8 0 4^2(DAti^J-^C^ti 
^njgM$4arc^-So tfc. II2X-^ y^>yfflTFT 
8 0 3__3cDV-;^^j^<b KU-<>MiS«. — :fr«mi 

8 0 2_3<DtH;^ffiT-^g^^$nr*3f:). ^^^t- 
yj{tm2^^o 8 0 4_3(DA:^;fflT-cc^n'enSiBS$ 

nri/^^c */c. m2X'Y y^>y«TFT8 0 3_4 

cDv-xM^i K u -Y >mmtt. —loittm i y 8 o 
2_4(Dffl:^ffi^^c^^$tzr*jO. 4>^-75-&il^2^ 
^tjso 4_4<7)A;^4S^cc^n^n©i^?nrc^-2>o 

[0 29 2 ] ffiS-feJUIgiftgPS 0 Q(,at. fV^yX^^^'f 
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iST- ( i n 1-- i n4) tfiWt^-f fi>tlXh^ . m2^^V 
8 0 4_ 1 --8 0 4„4<DUi:^«^i— *t— CSiKStl 

[029 3 ] m^B-^^mm^s o Qomtjm^ ( o u 

[ 0 2 9 4 ] Ur:4^life«|(D?SB^^^a«»3e;^a 
COit^ilBI^lCC. >^'-hfi-^S^G j_l-G j_4:!&^ja 

■^f)m^m i^^»;802_i-'8o 2_4cc#^iz.^ 

m2>^-/^^^>yfflTFT8 03_l-'803_4 

7&^~-^CC^>^CJ^j:0. m^^y 1 0 2_1-1 0 2_ 
4 cc*5i \r ^ $ nr c > ^ f'-:^ ^ ;u :t m-^<D^ y 

hffi. ^2y*V 1 0 4_1'-1 0 4_4k:S^3i* 
tl. {m^tl^. ^Lrll2^^U 1 0 4_l'-l 0 4 

_4 ccji^$ tirii-s T^i^^iU fcrf^:tfi-^3&i?g^-fe;Hg 

[0 29 6] (»gt?!i 1 3 ) ^mmmxict. :^mM^m 

[0 2 9 7 ] 02 2^C^b/ciii^8 1 0«. 

-:^fi#.«S i_l-S i_4 ( i«l-x(Dff^(D 30 

[0 29 8] ^/cS-H^Ci. y'iy^Jlli^T'tm^cOt^ y 
h^tmcm (*^jteWI"C«4o) <D. 
TFT811_l-'811_4<f:. ^•t';812_l-- 
8 1 2_4<h^W0rCi'5. ?:c*>\ X>r-^^>iyfflTF 
T8 1 l_l-8 1 l_4«..^r|SiIDffitt'&W0r(ri 

[0 29 9] $ 6^CSH^«. ^RH^-fe J^SgSSeps 1 9 

[0 30 0] y^:y^mTFT8 1 l^l-S 1 1 
[0 30 1 ] */c;^-r ':^^>^mTFT8 1 1 _ 1 8 

1 i_4cov-y^^^<h Fu-<>^i^{i, -:S'«v-;^ 
M^as i _i i _4tc. ^3^— 8 1 2 
_l-'8 1 2_4<oA:h^^^c^ti'^timf^^tixi> 

0. X-r ':.^>i5^fflTFT8 1 l_l©y-;< 50 
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ri^-So ^/c. X-Y •:.^>^^ffiTFT8 1 l_2c^)y- 

x«[^<b Fu^>^^«. '-mtv-::^mnms i_2 
tc. «>^-7^ciy^i;8 1 2_2(DA;^«i^ccggi?n 

TO^-So ttc. X-r •>^>iyfflTFT8 1 1 _3cDy- 

xM^i Ku-f >fli^». -:&53:y--;^fi^as i_3 
fe^-:)7«^^';8 1 2_3 0A;t?igweiiK$n 
rt.^5o ^/c, ;^-Y*:r^>^ffiTFT8 1 i_4(Dy- 

:^mmt\'u^>mm^t. -^«y-x<t^«is i__4 
jc. 8 1 2_40A:^7^^cc}gjK5n 

[0302] ffiS-fe>'HgS(ia58 1 9iCt^. ^>>^)\^\^y' 

:tm^(D\^y h^tmc^ (*^0»r{i4o) (DA:^ 

a nl^i n4) i)m^^htiXi6K>. ^^^8 1 

2_i-8 1 2_4<Dmt}m^t-M-xmm^tix{.^ 

[0 303] m^m^Ji^m^^S 1 9CDffl::^rS^- ( o u 

t) is^-bJi/8 1 s(Dmmmmi^cmm^tixi<>^. 
j«SH2Ji/8 1 8«. lii^^i. ^fF^figi. mmmm 
tM[^mm<Dm^m^^tifcm^t^mLxi.>^^ 
[ 0 3 0 4 ] Lx:^mmm(Dm^Bm^mi^m^m 
(Dm^tmmtc. y-hft-^G ji^isw^n^ct 

X. X-Y •>5^>^fflTFT8 1 1_1 --8 1 l_4ifim 

B#tc:f>ccAj:^, -eory-xfi^j^s i ^I'-s i _ 
4CcJBtcA::^$nfcx>^^;ut^x:f<t-^:!5^. ^^evsi 

2_l-'8 1 2_4K:S^aZi$n. ^J^^tx-Bo ^LT 
8 1 2_l-'8 1 2 _4 ^cm^^tlXl^^r'i^ ^ 

jit:y'^mm)m^'^}mw}^8 1 9ccA;^?$n'5ci 
f't>^)\^t:rtmm^mr^mm(^j:r,xm^^ti 

[0 30 5 ] *^WIomT'^S«^jfe«?iJ 1 -6 , 8 . 

1 i(>c7jkLfci.>'rti(omfSL(D^^^mi^xi>m,i.>. 

[0 3 06 ] 

^ii^^mm^i^ hx^mrs^^m^ mri\<D^x 
:hm^x^. 1 y A^r^tficc 1 ]B\icXrcf)^minrji < 

[0 307] ^/c*PalPgiB©«7j^*tf ^P^. ass urta 
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